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INVERTED DUPLICATION DELETION OF 8P: CHARACTERIZATION BY STAND-
ARD CYTOGENETIC AND SNP ARRAY ANALYSES (Abstract): Inverted 8p duplication 
deletions are recurrent chromosomal rearrangements that most often arise through non-allelic 
homologous recombination (NAHR) during maternal meiosis between segmental duplica-
tions made up of the olfactory receptor (OR) gene clusters. The presence of a paracentric i n-
version polymorphism in 8p23.1, found in ~26% of European population, may trigger meiot-
ic misalignment and NAHR between the OR gene repeats. We report clinical, cytogenetic, 
and molecular findings in a 4 year 8 month-old female with concomitant inverted duplication 
and terminal deletion of chromosome 8p. The girl, the first child of unrelated parents, was 
born at term, by normal delivery, after an uneventful pregnancy. Clinical examination r e-
vealed dysmorphic features, pectus excavatum, hypertonia, severe developmental delay. 
Brain ultrasound and MRI showed agenesis of the corpus callosum without other abnormal i-
ties. Conventional cytogenetic analysis identified additional material on chromosome 8 at 
band p21. SNP array analysis further characterized the abnormality as a duplication of about 
31.3 Mb, from 8p23.1 to 8p11.1, and additionally revealed a terminal deletion of about 6.8 
Mb, from 8p23.3 to 8p23.1. Genomic microarray also identified a region of disomy between 
deletion and duplication. Chromosome analysis of both parents revealed normal results. 
Based on clinical examination, conventional cytogenetics and SNP array, we established the 
diagnosis of inverted duplication deletion of 8p. SNP array analysis precisely defined the 
breakpoints of rearrangement and, by identifying a region of disomy between the duplication 
and deletion, indicated that NAHR between segmental duplications was the most likely 
mechanism for this type of abnormality. Keywords: INVERTED DUPLICATION DELE-
TION OF 8P, SNP ARRAY, AGENESIS OF CORPUS CALLOSUM.  

Inverted duplication deletion of 8p [inv 
dup del(8p)] is a recurrent chromosomal 
rearrangement first described in 1976 by 
Weleber et al. (1). It has an estimated prev-
alence of about 1:20,000 newborns (2), 
around 50 cases being reported worldwide.  

Clinical manifestations include: intel-
lectual disability (ID), agenesis of the cor-

pus callosum, minor facial abnormalities, 
congenital heart defects, hypotonia with a 
tendency to develop progressive hypertonia 
and severe orthopedic problems (3, 4).  

Inverted duplications with terminal de-
letions on 8p most often arise through 
NAHR during maternal meiosis between 
segmental duplications made up of OR 



Adriana Sireteanu et al. 

732 

gene clusters (OR-REPD and OR-REPP). 
The presence of a paracentric inversion 
polymorphism in 8p23.1, found in ~26% of 
the European population, may trigger mei-
otic misalignment and NAHR between the 
inverted OR gene repeats (5). 

We report the clinical, cytogenetic, and 
molecular findings in a girl with concomi-
tant inverted duplication and terminal dele-
tion of chromosome 8p and compare the 
phenotype of the patient with the cases 
reported in the literature, highlighting the 
importance of microarray technique in the 
identification of genomic disorders and 
their underlying mechanisms. 

 
CASE PRESENTATION 
The patient, a 4 year 8 month-old fe-

male, was the first child of non-
consanguineous, healthy parents (mother - 

31 years old, father - 37 years old at birth 
of the proband). There was no family histo-
ry of ID, congenital anomalies or psychiat-
ric disorders. Pregnancy was uneventful. 
She was born at term, by normal delivery, 
with a birth weight of 3,150 g, length of 50 
cm and head circumference of 33 cm; Ap-
gar score was 9 both at 1 and 5 minutes; 
physical examination revealed left parietal 
cephalohematoma and hypotonia. She pre-
sented neonatal seizures and cyanotic cri-
ses. Echocardiography showed a patent 
foramen ovale. Abdominal ultrasound, 
routine biochemical and hematological 
tests, as well as ophthalmologic examina-
tion and TORCH test were normal. No 
hearing impairment was identified. Brain 
ultrasound and MRI revealed agenesis of 
the corpus callosum without other abnor-
malities.  

 
Fig. 1. SNP array results of chromosome 8 in the patient, showing a 6.8 Mb deletion in 

8p23.3-p23.1 and a 31.3 Mb duplication in 8p23.1-p11.1 
 

She achieved head control at 9 months 
and spoke her first word at the age of 12 
months. Clinical examination at the age of 4 
years and 8 months showed height of 106 cm 
(+0.43 SD), weight of 13.5 kg (-2.64 SD), 
and head circumference of 47 cm (-2.58 SD). 
She had facial dysmorphic features including 
square face, high forehead, hypoplastic zy-
gomatic bones, large mouth, thin upper lip 

and everted lower lip, high palate and abnor-
mal dental development, large ears, and dry, 
curly hair that receded from the temples. 
Other features were a short neck, pectus ex-
cavatum, slender arms and legs with long, 
tapering fingers, joint contractures in the legs 
and hips. She showed severe developmental 
and speech delay: she could not sit alone and 
she only said few single words.  
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Standard G banding chromosomal anal-
ysis identified an additional material on 
chromosome 8 at band p21: 46,XX,add(8) 
(p23.1). Parental karyotypes were normal. 
A SNP array was performed in University 
Medical Center Groningen using Human-
CytoSNP-12 v 2.1 BeadChip platform (Il-
lumina Inc., San Diego, CA) containing 
approximately 300.000 SNPs per sample. 
The data were processed using Genome 
Studio V 2010.1 software (Illumina). Ge-
nomic positions were defined using 
GRCh37/hg19. SNP array analysis detected 
a terminal deletion of approximately 6.8 
Mb, from 8p23.3 to 8p23.1 (52,041-
6,928,066), and a duplication of approxi-
mately 31.3 Mb, from 8p23.1 to 8p11.1 

(12,599,114-43,951,038) (fig. 1). The de-
leted and duplicated regions contained 15 
and 144 OMIM genes, respectively. 

Based on clinical examination, conven-
tional cytogenetics and SNP array, we es-
tablished the diagnosis of inverted duplica-
tion deletion of 8p. 

 
DISCUSSION 
Our patient is severely affected compared 

with patients reported in the literature. The 
concomitant presence of deletion and duplica-
tion makes genotype/phenotype correlations 
difficult. Considering the size of the duplicated 
region and the large number of OMIM genes 
involved, the phenotypic findings in our pa-
tient are mainly due to duplication. 

 

 
Fig. 2. Annotated screenshot of 5.6 Mb of band 8p23.1 (UCSC Genome Browser on  
Human Feb. 2009 Assembly (hg19), http://genome.ucsc.edu/). From bottom to top: 
- segmental duplications that contain the OR repeats (labelled REPD and REPP); 
- olfactory receptor genes based on The Human Olfactory Data Explorer (HORDE); 
- multiple copy number variations of REPD and REPP in the Database of  Genome 

Variants (sideways) and common polymorphic inversion between REPD and REPP  
(middle lines) 

 
 
 
 

Three mechanisms may explain the 
formation of this abnormality: recombina-
tion within a paracentric inversion, recom-
bination between inverted low copy re-

peats, or U-type exchange following a dou-
ble strand break. All three mechanisms 
involve the formation of a dicentric chro-
mosome 8 which subsequently breaks ei-
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ther during a meiotic division or during 
early stages of embryonic development to 
produce an inv dup del(8p). Observation of 
a region of disomy between duplication and 
deletion can distinguish the U-type ex-
change from the other two mechanisms. 
The inv dup del(8p) in our patient can be 
explained by the second mentioned mecha-
nism because the duplication was separated 
from the 8pter deletion by a ~5.6 Mb single 
copy region flanked by OR-REPD and OR-
REPP regions (fig. 2). Stabilization of the 
broken chromosome ends can be achieved  
by: direct addition of telomeric repeats 
�✁✁✂✄☎✆✝✄✞✄ ✟✄✠☎✡☛☞✌✌✍ (6)✎ ✁✁✂✄☎✆✝✄✞✄ ✏✠p-
✂✑✞✄✌✌✒ ✡☛ ✓✟✡✏✟ ✔✞✆✕✄☛ ✏✟✞✆✝✆✖✆✝✄✖ ✆b-
tain the telomeric end of another chromo-
some (7); or by formation of a ring chro-
mosome (8). Using high-resolution micro-
array no additional duplications could be 
identified, therefore in our patient the bro-
ken chromosome end of 8p has been stabi-

lized by telomere healing. 
The rearrangement is de novo as both 

parents had normal karyotypes. Dual colored 
FISH can be performed in the parents to 
investigate whether the meiotic recombina-
tion event among the OR gene clusters could 
have been stimulated by the presence of an 
inversion heterozygosity at 8p23.1. Even if 
inv dup del(8p) is a recombinant product of 
a parental 8p23.1 heterozygous inversion, 
there is no recurrence risk for this rear-
rangement and no invasive prenatal investi-
gations are indicated for the next pregnancy. 

 
CONCLUSIONS 
In conclusion, microarray analysis per-

mited precise molecular characterization of 
the rearrangement and indicated that NAHR 
between segmental duplications is the most 
likely mechanism for this abnormality. Also, 
it indicated that the terminal deletion was 
stabilized by telomere healing. 
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